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ord displays fine structure which constitutes a real record of worldwide events. The pattern is not simply sinusoidal, sawtooth, or square wave with added noise, and any model based on any one of these alternatives is automatically invalid.
The isotopic record obtained from fossil foraminiferal shells in deep-sea cores represents the cumulative effects of temperature change and change in the isotopic composition of ocean water (1, 9). The latter is proportional to the quantity of water extracted during a glacial age, and to the isotopic composition of that water. Clearly, neither of these two extremes is applicable to the natural situation at the glacial maxima. Therefore, three independent methods have been used in an effort to obtain a better estimate of this important factor. First, one may estimate the oxygen isotopic composition of ice directly, taking into account the known isotopic distribution in modern ice sheets.
Olausson (12) estimated the isotopic composition of snow which might have formed the major Pleistocene ice sheets, making use of temperature reconstructions suggested 'by Flohn (13). Shackleton (9) made a threedimensional estimate which took into account the flow within the ice sheet but did not incorporate the assumption of reduced temperatures. Dansgaard and Tauber (14) 'based their estimate on the isotopic composition of modern precipitation in formerly glaciated areas and on the measured isotopic composition of the last glacial ice still present in the core of the Greenland ice sheet. These estimates place the isotopic composition of the stored ice between -30 and -35 per 'mil, leading to a change of about 1.1 per mil in the oxygen isotopic composition of the ocean.
Second, the glacial/interglacial change in the oxygen isotopic composition of the ocean may be estimated by analyzing benthic foraminiferal shells from a core taken where the modern bottom temperature is so low that further lowering, as during a glacial age, would be unlikely. In ;this case, the only contribution to the glacial/interglacial change measured would be that of the isotopic composition of seawater (9). The isotopic records of benthic Foraminifera from equatorial Atlantic and equatorial Pacific cores are shown, respectively, in figure 5 in (15) and figure 4 in (9). Although Shackleton (9) reasoned that temperature changes in the hadal environment were probably insignificant, there is now evidence that there were in fact important changes. For instance, the relative abundance of certain benthic species in the North Atlantic core 280 changes in step with the isotopic variations (Fig. 2) Time scales D and E in Fig. 3 (Fig. 1) . 
